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Ç Est. 1991, 90 employees JJJ

Ç Research institute with market orientation

Ç 70% of income generated at external markets

Ç (some of) Clients: EBRD, EC, Energy Community; EuropAid; FAO;
GEF; GGF; IAEA; IEA Bioenergy, UNDP, UNIDO; USAid; WBé 

Ç Participation in >70 EU projects with different sources of funding (IEE, 
Horizon 2020, IPA, Interreg, IPA-Med, FP7; LIFEé)

Ç Among top national beneficiaries from H2020 so faré

Energy Institute Hrvoje PoģarïEIHP

Zagreb, Croatia
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Mission: 

developing modern, resilient, secure, sustainable energy systems 

including both (non)conventional energy sources by 

energy planning, balancing, integration by 

developing new energy and business models, innovative approach to each topic 



Ç Since 2000 contracting party to IEA Bioenergy

Ç Till 2012 IEA Bioenergy Task 29: Socio-economic Drivers in 

Implementing Bioenergy Projects

Ç Since 2014 IEA Bioenergy Task 43: Biomass supply for energy 

markets

Energy Institute Hrvoje PoģarïEIHP

Zagreb, Croatia
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Dept for Renewable Energy Sources, Energy Efficiency and 

Environmental Protection (1/6) steps out to bioeconomy 

o Why?

To find options for bioenergy projects in a competitive environment 

(post-feed in period) & improve bankability of bioenergy projects. 

o How? 

ïCreating new business models for bioenergy projects

ï Discovering innovative value chains from bioenergy by-products

ï integrating biomass supply into existing landscape management and design 

to reduce biomass supply costs by triggering ecosystem services

o Our team = 25 experts JJJ: energy, civil engineering, urban planning, 

environmental protection, agroeconomy, architecture, chemical 

engineering

ïCurrently involved in 10 H2020 research projects: biogas, biomass, energy 

efficiency, transporté

ï Holding IPR and establishing of a spin-off underwayé



Biomass (in theeyesof energy):

o Biomass: any organic matter, i.e. biological material, available on a renewable 

basis. Includes feedstock derived from animals or plants, such as wood and 

agricultural crops, and organic waste from municipal and industrial sources.

o Bioenergy: energy generated from the conversion of solid, liquid and gaseous 

products derived from biomass.

o Traditional use of solid biomass: The traditional use of solid biomass refers to 

the use of solid biomass with basic technologies, such as a three-stone fire, often 

with no or poorly operating chimneys.
IEA; http://www.iea.org/topics/renewables/bioenergy/

o Renewable energy fuel derived from organic material such as trees, plants, and 

agricultural and urban waste.

o It can be used for heating, electricity generation, and transport fuels. 

o Increasing the use of biomass in the EU can help diversify Europe's energy supply, 

create growth and jobs, and lower greenhouse gas emissions. In 2012, biomass 

and waste accounted for about 2/3 of all renewable energy consumption in the EU.
EU; https://ec.europa.eu/energy/en/topics/renewable-energy/biomass

http://www.iea.org/topics/renewables/bioenergy/


Consumptionof biomass&wasteresources

by enduse in 2015 (IEA)
~9% world total 

primary energy supply



Modernbioenergy growthby sector, 

2008-2015 (IEA)



Idealized biorefineryconcept(2004)

All parts of the community work together, thus helping to reduce waste 

and optimize energy and product yields from the substrates 
o Herrera (2004) Oak Ridge National Laboratory, Oak Ridge, USA



Biomass feedstocksconvertedto 

bioenergy carriers(2007)

IEA Bioenergy (2007): Bioenergy Project Development & Biomass Supply

http://www.iea.org/publications/freepublications/publication/biomass.pdf



Biomass Pathways in the IEA Bioenergy 

Roadmap(2017)

Source: IEA (2017): Technology Roadmap: Delivering Sustainable Bioenergy; green dashed circle added



Pathways from biomass into the energy 

system

DBFZ (2012) Systemic contribution of biomass

https://www.dbfz.de/en/focus-areas/systemic-contribution-of-biomass.html



WhatCroatia hasfrom bioenergy?

Primary energy production



WhatCroatia hasfrom bioenergy?

Total primary energy supply



WhatCroatia hasfrom bioenergy?

Current utilisation: 64.15 PJ* (26.4%) in primary energy

Å 15,950 GWh in households (mostly fuelwood)

Å 73,972 m3 or 666.745 GJ in services

ïBiofuels (per year):

ÁFuelwood: 5.86 m3

ÁWoodchips: ~400,000 t

ÁCharcoal: ~9,000 t

ÁWood briquettes: 43,000 t

ÁPellets: 270,000 t

ÁBiofuels 1G: 6000 

ïSolid biomass: 36.449 MW in 18 plants (range: 60 ï8,600 kW)

ïBiogas: 36.734 MW in 32 plants (range: 135ï2,000 kW) +

5.5 MW in 2 plants (landfill and WWTP

And lots of, lots of potential 



WhatCroatia couldhavefrom bioenergy ï

on theroadto bioeconomy

o Bioenergy sector in Croatia 

ïdirectly employs 220+ persons in power sector: 

ïWoodchips production/availability: ~800.000 m3/year

ïPellet production: 450,000 t/year expected increase

ïWoodfuel production: <6 Mm3

o Biobased industry in HR: 25.3% in the total value of

products sold

o Is that all? 

o How to calculate the impact of bioeconomy?



Bioeconomy

o énew concepts for the use of natural resources
by ScienceCampus Halle - plant-based bioeconomy

o these topics are described in English as the 4Fs:

1. feed, 

2. food, 

3. Fiber,

4. fuel. 

In Europe, it is called "knowledge based bio-economy '(KBBE). 

"Knowledge based" and "biobased" are the two core elements of this 

area which is characterized by its great diversity.



How to make more with lessor the

same?

http://www.usewoodwisely.co.uk/WhatCanBeDone/



On the road to Bioeconomy 

o Transition from fossil base economy to bio-based economy

has many directions and individual goals

o Examples:

ïFinland: rural development*

ïDenmark: food production*

ïSweden: lignin based carbon fibres

ïNordic countries: market for functional food (nutraceuticals)*

ïGermany: Sustainable agricultural systems and food; greening urban 

areas; resource protection and biobased circular economy
*source: Dubois (FAO): Overview on How Sustaibability of Bioeconomy Has and Should be Addressed at Global and 

National Levels, Bioeconomy Forum, Riga, 2017



Whatcouldbethebioeconomy road

for Croatia?
Final energy consumption by sectors





HR balance: 485 PJ

Biomass&waste: 

67 PJ + 1 PJ imp

(HR: total balance: 485 PJ)



DE balance: 15 821 PJ (32xHR)

Biomass&waste: 

1276 PJ +44 PJ imp

(HR: total balance: 485 PJ)



SE balances: 2 796 PJ ( ~6 xHR)

Biomass&waste: 

464PJ +38 PJ imp

(HR: total balance: 485 PJ)



SE final consumption: 1,351 PJ

Biomass&waste: 274.8 PJ

(HR: total final consumption: 293 PJ)
Non-energy use: 74.2 PJ

ÅOil products:  70 PJ

Å Coal:               0.5 PJ

Å Natural gas:    4.1 PJ



SE industry
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DE final consumption: 293 PJ

Non-energy use: 890 PJ

ÅOil products: 775 PJ

Å Coal: 16 PJ

Å Natural gas: 99 PJ

Biomass&waste: 595 PJ

(HR: total final consumption: 293 PJ)



DE industry



HR final consumption: 293 PJ

Biomass&waste: 51 PJ

(HR: total balance: 485 PJ) Non-energy use: 23 PJ

ÅOil products 6 PJ

Å Natural gas: 17 PJ



HR industry



GDP structurecomparison: 

HR-DE-SE
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